Heregulin-induced VEGF expression via the ErbB3 signaling pathway in colon cancer.
Heregulin (HRG/NRG) ligation to erbB3/4 promotes their respective heterodimerization with erbB2, and consequent erbB2 tyrosine phosphorylation. Although HRG has been shown to be expressed in a variety of cancer tissues, its expression and role in colon cancer have yet to be clarified. We therefore examined the link between the expression of these erbB receptors, and the relationship between HRG and vascular endothelial growth factor (VEGF) expression in colon cancer. We analyzed the effects of HRG on VEGF secretion in 6 colorectal cancer cell lines by enzyme-linked immunosorbent assay, and HRG-induced p85 subunit of phosphatidylinositol 3-kinase (p85 PI-3K), Akt, extracellular signal-regulated kinase 1/2 (ERK1/2), and p38 mitogen-activated protein kinase (p38 MAPK) activation in Caco-2 colon cancer cell lines by Western blot. We also examined HRG and VEGF mRNA expression in 16 colon cancer biopsy samples by real-time PCR. The localization of HRG and VEGF protein expression in colon cancer tissue was detected by immunohistochemistry. Exogenous HRG stimulated VEGF secretion in all cell lines examined, and VEGF mRNA expression in Caco-2 cells. HRG also activated p85 PI-3K, Akt, ERK1/2, and p38 MAPK. VEGF secretion was inhibited by both specific p38 MAPK inhibitor and proteasome inhibitor that inhibit nuclear factor kappa B (NF-kappaB) activation. In colon cancer biopsy samples, HRG mRNA expression correlated with VEGF mRNA expression. HRG immunoreactivity was observed both in cancer cells and in mesenchymal cells in colon cancer tissues. These data suggest that HRG might affect colon cancer growth by regulating VEGF secretion via the erbB3 signaling pathway through autocrine and paracrine mechanisms.